All data sets are available from the Open Science Framework at <https://osf.io/592xe/?view_only=4c0c3cb804db44a59d6d004af6bd53e3>.

Introduction {#sec001}
============

Human development includes a long infancy phase during which offspring cannot fend for themselves. As a consequence, a set of psychological mechanisms---a parental care motivational system---evolved to facilitate caregiving responses to young children \[[@pone.0232059.ref001]--[@pone.0232059.ref003]\]. These mechanisms operate in non-parents as well as parents, and respond to the perception of features diagnostic of infancy \[[@pone.0232059.ref004],[@pone.0232059.ref005]\]. Lorenz \[[@pone.0232059.ref006]\] proposed that these features elicit increased caregiving responses in adults. To the extent that people (and non-human animals) are characterized by such babyish features, they are judged to be cuter, younger, and more vulnerable, and elicit more prototypically parental behavioral responses \[[@pone.0232059.ref007]--[@pone.0232059.ref010]\].

Although there are many different facial features that may be diagnostic of infancy (e.g., large eyes, small nose, narrow jaw, round cheeks), some features may be especially important in eliciting "parental" responses from both parents and non-parents. In this article, we report: (i) three experiments testing the hypothesis that the visual perception of human infants' eyes plays an especially important role in eliciting appraisals of cuteness and vulnerability; and (ii) two additional experiments that test the hypothesis that this effect is due specifically to the psychological consequences of eye contact. Additionally, across all five experiments, we test whether these effects emerge when perceiving juvenile non-human animals (puppy dogs), and whether effects are moderated by individual differences in activation of the parental care motivational system.

Are subjective appraisals of human infants influenced especially strongly by their eyes? {#sec002}
----------------------------------------------------------------------------------------

Previous studies have tested how appraisals of children's cuteness are influenced by the physical dimensions of their facial features, and found that faces with larger eyes, larger pupils, and smaller noses are judged to be cuter \[[@pone.0232059.ref011]--[@pone.0232059.ref013]\]. Although these results reveal that appraisals of cuteness are influenced by specific physical properties of human infants' eyes, it remains unclear: (i) whether the mere perception of eyes---compared to the perception of other facial features (e.g., the nose)---plays an outsized role in these appraisals; and (ii) the extent to which the perception of eyes might have an especially strong influence on appraisals of other qualities (e.g., vulnerability) that motivate caregiving responses.

There are reasons that the perception of eyes might be uniquely influential in guiding these appraisals \[[@pone.0232059.ref014]\]. When looking at faces, perceivers allocate more attention to eyes than to other facial features \[[@pone.0232059.ref015]--[@pone.0232059.ref017]\], suggesting that perceivers may tacitly perceive eyes to be uniquely informative. If so, perceivers may accord special status to eyes when appraising the functionally relevant qualities of other people. This general thesis has received some support in other domains of person perception. For example, compared to other facial features, information contained within eyes has the greatest influence on appraisals of a face's "humanness" \[[@pone.0232059.ref018]--[@pone.0232059.ref019]\]. These appraisals of humanness may be based, in part, on appraisals of underlying mental capabilities \[[@pone.0232059.ref019]\]. Given that attributions about mental capabilities may also be associated with subjective appraisals of cuteness \[[@pone.0232059.ref020]\], these results indirectly attest to the possibility that visual perception of human infants' eyes may be especially influential in guiding appraisals of cuteness and vulnerability.

Previous research linking specific facial features to appraisals of cuteness \[[@pone.0232059.ref011],[@pone.0232059.ref013]\] manipulated specific physical dimensions of specific features, such as the width of the eyes or the length of the nose. Such an approach tests the extent to which appraisals are influenced by those specific dimensions of those specific features, but does not directly test whether a particular facial feature itself (such as the eyes) might---for reasons including but not limited to its physical dimensions---have an especially potent influence on appraisals. Therefore, we used a different methodological approach, in which we manipulated whether specific facial features (such as the eyes) were---or were not---visible at all, and tested whether this manipulation influenced perceivers' subjective appraisals of cuteness and vulnerability.

Are subjective appraisals of human infants influenced by eye contact? {#sec003}
---------------------------------------------------------------------

If the perception of human infants' eyes plays an outsized role in guiding appraisals, this effect may reflect diagnostic information implied by the physical properties of eyes; but it is also possible that eyes might also be influential because of what they might be looking *at*---especially if those eyes are looking at the perceiver. Eye gaze can provide diagnostic information about individuals' mental states \[[@pone.0232059.ref014]\], and eye contact has well-documented implications for social cognition and person perception \[[@pone.0232059.ref021]--[@pone.0232059.ref023]\]. Many functional appraisals are amplified if a target gazes directly at the perceiver rather than away. For instance, among adults in relationships, eye contact is associated with stronger romantic love \[[@pone.0232059.ref024]\]; and within mother-child relationships, eye contact is associated with stronger maternal oxytocin responses---indicative of stronger maternal bonds \[[@pone.0232059.ref025]\]. Given these findings it seems plausible that, if the perception of eyes exerts an especially powerful influence on appraisals of children's cuteness and vulnerability, this effect might occur, in part, because eyes provide the opportunity for eye contact. If so, then (compared to human infants whose gaze is averted) human infants gazing directly at the perceiver may be judged to be cuter and more vulnerable.

Do the perception of eyes and eye contact influence appraisals of non-human animals? {#sec004}
------------------------------------------------------------------------------------

Babyish features may be diagnostic of infancy, but not perfectly so. Some adults are characterized by these features; and, because motivational mechanisms of parental care are responsive to superficial cues, these baby-faced adults elicit appraisals mimicking those of young children \[[@pone.0232059.ref026]--[@pone.0232059.ref027]\]. Similarly, babyish features can be characteristic of many juvenile non-human animals, with analogous implications for appraisals (e.g., people perceive kittens to be cuter than adult cats) \[[@pone.0232059.ref012]\]. Although not all responses to human infants and juvenile non-human animals are comparable (e.g., evidence suggests that visual attention may be preferentially captured by babyish features in human faces, but not by babyish features in the faces of cats and dogs) \[[@pone.0232059.ref028]\], some psychological phenomena associated with the perception of human infants do appear to be similar to the psychological phenomena associated with the perception of juvenile mammals (e.g., the perception of cuteness for human infants) \[[@pone.0232059.ref010],[@pone.0232059.ref015],[@pone.0232059.ref029]\]. Therefore, the experiments reported below tested whether the perception of eyes plays an outsized role in guiding appraisals of both human infants and juvenile non-human animals. To do so, we assessed the effects of eyes and eye gaze on appraisals of both human infants and puppy dogs.

Are the effects moderated by individual differences in parental care motives? {#sec005}
-----------------------------------------------------------------------------

Appraisals of children's cuteness and vulnerability may reflect motivational mechanisms associated with parental caregiving. Although this parental care motivational system appears to be part of the cognitive architecture of all humans (including non-parents), there are individual differences in the extent to which people experience the protective and nurturant tendencies that characterize it \[[@pone.0232059.ref026],[@pone.0232059.ref030]\]. These individual differences influence responses to children and to child-like beings (e.g., baby-faced adults), and can moderate the effects of other variables on these responses. For instance, although people generally find it more subjectively rewarding to look at the faces of cuter (vs. less cute) babies, this effect is moderated by self-reported parental tendencies \[[@pone.0232059.ref031]\].

In our experiments, we assessed individual differences in the parental care motivational system and tested whether these individual differences moderated effects of eye perception and eye contact on appraisals of human infants and puppy dogs. To do so, we employed a measure that assesses two conceptually distinct kinds of differences in parental care motives---inclinations to protect and inclinations to nurture for \[[@pone.0232059.ref030]\].

Overview of experiments {#sec006}
-----------------------

Five experiments addressed the research questions identified above. Experiments 1--3 tested whether the perception of eyes---compared to the perception of other facial features---is especially influential in guiding "parental" appraisals of young children and puppy dogs. Participants (including both parents and non-parents) appraised images of either human infants or puppy dogs; the images were manipulated such that either eyes were visible but other babyish features (nose, mouth) were not, or these other facial features were visible but eyes were not. Across these experiments, two different kinds of stimuli were employed (photographs and cartoons) and multiple methods were used to manipulate the visibility of eyes versus other babyish features.

Experiments 4 and 5 focused on effects of eye contact. Participants appraised images of either human infants or puppy dogs; the images were retouched such that the target object (human infant or puppy dog) either looked at or away from perceivers. Across these two experiments, two different kinds of stimuli were employed (photographs and cartoons).

In all experiments, participants completed a self-report questionnaire \[[@pone.0232059.ref030]\] assessing individual differences in the nurturant and protective tendencies associated with the parental care motivational system.

Experiment 1 {#sec007}
============

Methods {#sec008}
-------

All data are available at osf.io/592xe/?view_only=4c0c3cb804db44a59d6d004af6bd53e3.

### Participants {#sec009}

Participants were 306 adults in the United States (*M* age = 34.94 years; 141 women; 103 parents; 134 dog-owners) who were recruited online on Amazon's Mechanical Turk ([www.mturk.com](http://www.mturk.com)). Participants were randomly assigned to view photographs depicting either human infants (*n* = 153) or puppy dogs (*n* = 153). Exploratory analyses revealed that a sample of 130 would have sufficient power to detect a medium-sized effect (within-subjects differences in responses) with \> .99 power and α = .05. We assumed a medium-sized effect given past work suggestive that physical similarity to human infants influences cuteness perception at a medium effect size \[[@pone.0232059.ref012]\]. Thus, we recruited at least 130 participants for all experiments in this paper.

For all experiments, participants gave consent to complete the tasks online. The study and consent procedures for all experiments were approved by the University of British Columbia Behavioural Research Ethics Board.

### Appraisals of human infants/puppy dogs {#sec010}

Participants were presented serially with eight photographs depicting either human infants or puppy dogs. Superimposed on each image was a black rectangle. For four images, the rectangle concealed either the nose or the mouth of the baby/puppy dog, while leaving the rest of the face (including the eyes) visible. For the other four images, the rectangle concealed the eyes, while leaving the rest of the face visible. [Fig 1](#pone.0232059.g001){ref-type="fig"} depicts examples of stimuli that are similar to the stimuli that participants saw. The original photographs were obtained via Google searches with the terms "cute baby" and "cute puppy." (Human infants in the photographs were neutral in expression and approximately 6--12 months in age. Photographs were cropped so that the face was central; the upper body may have been visible for some stimuli, but was equally visible regardless of whether the eyes were concealed.) Other than the manipulation that was imposed upon these images, all participants in the human infants condition saw the same images and all participants in the puppy dogs condition saw the same images. Across participants, we counterbalanced the images for which eyes were visible/concealed, and also counterbalanced order of presentation. Participants rated each target according to: "how cute" it was, "how vulnerable" it was, "how self-reliant" it was, and how much participants felt "a need to protect" it. Ratings were made on 10-point scales (1 = *not at all*; 10 = *extremely*).

![Example stimuli from Experiment 3.\
We are unable to share examples of the stimuli from Experiments 1 and 2 because of copyright issues.](pone.0232059.g001){#pone.0232059.g001}

### Individual differences in parental care and tenderness {#sec011}

In addition to completing a questionnaire assessing demographic information (e.g., sex, parental status, dog ownership, etc.), participants also completed a 10-item version of the Parental Care and Tenderness questionnaire (PCAT) \[[@pone.0232059.ref030]\]. Six items assessed nurturant responses toward young children (e.g., "Babies melt my heart") and 4 items assessed protective responses toward young children (e.g., "I would use any means necessary to protect a child, even if I had to hurt others"). We computed subscale scores for *PCAT-Nurturance* and *PCAT-Protection* (Cronbach's α = .90 and .89, respectively).

### Statistical analysis {#sec012}

For all analyses in our experiments, we used R version 3.6.1. For all analyses, the threshold of significance was set at α = .05.

Results {#sec013}
-------

### Effects of eye visibility manipulation on appraisals of human infants and puppy dogs {#sec014}

[Table 1](#pone.0232059.t001){ref-type="table"} summarizes mean ratings of human infants' and puppy dogs' cuteness, vulnerability, self-reliance, and need for protection, depending on whether eyes were visible or concealed. We conducted mixed-effects models on these ratings. Fixed effects were the eye visibility manipulation (-0.5 = eyes concealed, 0.5 = eyes visible), target type (-0.5 = human infant, 0.5 = puppy dog), and the interaction between these two variables. Random effects were participants and stimulus images. For all the output of the models on the effects of eye visibility in Study 1, see [S1 Table](#pone.0232059.s001){ref-type="supplementary-material"}.

10.1371/journal.pone.0232059.t001

###### Experiment 1: Mean ratings (with standard deviations in parentheses) of human infants and puppy dogs, as a function of whether their eyes were visible or concealed.

![](pone.0232059.t001){#pone.0232059.t001g}

                  Ratings of Human Infants   Ratings of Puppy Dogs            
  --------------- -------------------------- ----------------------- -------- ------
  Cuteness        8.12                       7.65                    8.78     8.76
  (2.33)          (2.44)                     (1.53)                  (1.57)   
  Vulnerability   9.21                       9.11                    7.89     7.76
  (1.51)          (1.74)                     (1.91)                  (1.98)   
  Self-reliance   1.99                       1.92                    4.24     4.28
  (2.20)          (2.11)                     (2.19)                  (2.21)   
  Protection      8.17                       8.08                    7.72     7.69
  (2.47)          (2.51)                     (2.22)                  (2.24)   

First, we examined ratings of cuteness. Targets were rated as cuter if their eyes were visible (β = 0.05, *t*(2127) = 7.13), *p* \< .001, 95% CI \[0.04, 0.07\]), and puppy dogs were rated as cuter than human infants (β = 0.21, *t*(254) = 3.96, *p* \< .001, 95% CI \[0.10, 0.32\]). These main effects were qualified by an interaction between eye visibility and target type (β = -0.05, *t*(2127) = -6.69, *p* \< .001, 95% CI \[-0.07, -0.03\]). Post-hoc pairwise tests, correcting for multiple comparisons using Holm's method, revealed that human infants were rated as cuter if their eyes were visible (*t*(2129) = -9.77, *p* \< .001); in contrast, the eye visibility manipulation had no statistically significant effect on ratings of puppy dogs' cuteness (*t*(2129) = -0.30, *p* = .757).

Second, we examined ratings of vulnerability. Targets were rated as more vulnerable if their eyes were visible (β = 0.03, *t*(2127) = 3.55, *p* \< .001, 95% CI \[0.01, 0.04\]), and human infants were rated as more vulnerable than puppy dogs (β = -0.34, *t*(297) = -7.09, *p* \< .001, 95% CI \[-0.44, -0.25\]). There was no statistically significant interaction (β = 0.00, *t*(2127) = 0.42, *p* = .644, 95% CI \[-0.01, 0.02\]).

Third, we examined ratings of self-reliance. Puppy dogs were rated as more self-reliant than human infants (β = 0.46, *t*(280) = 9.57, *p* \< .001, 95% CI \[0.37, 0.58\]). There was no statistically significant main effect of the eye visibility manipulation (β = 0.00, *t*(2127) = 0.35, *p* = .725, 95% CI \[-0.01, 0.01\]), nor was there a statistically significant interaction (β = -0.01, *t*(2127) = -1.42, *p* = .153, 95% CI \[-0.02, 0.003\]).

Lastly, we examined ratings of how much participants felt a need to protect a target. Neither main effect was statistically significant (eye visibility: β = 0.01, *t*(2127) = 1.86, *p* = .062, 95% CI \[-0.0005, 0.02\]; target type: β = -0.08, *t*(311) = -1.58, *p* = .114, 95% CI \[-0.19, 0.02\]), nor was there a statistically significant interaction (β = -0.0007, *t*(2127) = -1.25, *p* = .210, 95% CI \[-0.01, 0.0004\]).

### Analyses testing for moderating effects of PCAT {#sec015}

To test whether any of the preceding effects were moderated by PCAT, we conducted additional mixed-effects models that, in addition to the fixed effects and random effects identified above, also included the following fixed effects: The two PCAT subscales (PCAT-Nurturance, PCAT-Protection), as well as the two-way and three-way interactions between each subscale and the target type and eye visibility manipulations. Results revealed that only on ratings of cuteness was there any evidence of a statistically significant interaction between either PCAT subscale and the eye visibility manipulation (for all the output from the models, see [S2](#pone.0232059.s002){ref-type="supplementary-material"}, [S3](#pone.0232059.s003){ref-type="supplementary-material"}, [S4](#pone.0232059.s004){ref-type="supplementary-material"} and [S5](#pone.0232059.s005){ref-type="supplementary-material"} Tables). Specifically, there was a 2-way interaction between PCAT-Nurturance and the eye visibility manipulation (β = -0.09, *t*(2127) = -2.31, *p* = .020, 95% CI \[-0.17, -0.01\]), indicating that the effect of eye visibility on perceived cuteness was stronger among individuals who scored lower on PCAT-nurturance.

### Exploratory analyses testing for moderating effects of demographic variables {#sec016}

Additionally, given that demographic variables (e.g., sex, parental status) may affect responses to infants and to babyish features \[[@pone.0232059.ref009],[@pone.0232059.ref026]\] we also conducted analyses to test whether any of the primary findings were moderated by sex, parental status, and dog ownership. These analyses revealed three statistically significant 2-way interactions involving the eye visibility manipulation. For ratings of cuteness, there was an interaction between the eye visibility manipulation and parental status (*p* = .035): both parents and non-parents rated targets as cuter if their eyes were visible vs. concealed (*p*s = .011 and \< .001, respectively), but the manipulation influenced non-parents' ratings more strongly. Also on ratings of cuteness, there was an interaction between the eye visibility manipulation and dog ownership (*p* = .023): Both dog-owners and non-dog-owners rated targets as cuter if their eyes were visible vs. concealed (both *p*s \< .001), but the manipulation influenced dog-owners' ratings more strongly. For ratings of the need to protect the target, there was an interaction between the eye visibility manipulation and gender (*p* = .005): Women rated targets as more in need of protection if their eyes were visible vs. concealed (*p* = .001), but the effect of manipulation on men's ratings was negligible (*p* = .473). Full details are presented in supplementary material (see [S1 Text](#pone.0232059.s023){ref-type="supplementary-material"}).

Summary of primary results from Experiment 1 {#sec017}
--------------------------------------------

These results provide some evidence indicating that appraisals of human infants may be especially strongly influenced by perception of human infants' eyes, compared to other prototypic babyish features (nose, mouth). Compared to conditions in which their eyes were concealed (but other facial features were visible), when their eyes were visible (but other facial features were concealed), human infants were judged to be cuter and more vulnerable.

The effect on appraisals of cuteness was specific to ratings of human infants; there was no such effect with ratings of puppy dogs. In contrast, the (weaker) effect on appraisals of vulnerability was observed for ratings of both human infants and puppy dogs. There was some evidence that the effects on appraisals of cuteness may be moderated by individual differences in parental nurturance.

Experiment 2 {#sec018}
============

Experiment 2 provided a conceptual replication of Experiment 1. The experimental design was identical, but Experiment 2 employed a different method to manipulate eye visibility: cropping images.

Methods {#sec019}
-------

### Participants {#sec020}

Participants were 301 adults residing in the United States (*M* age = 37.93 years; 119 women, 1 other sex; 123 parents, 136 dog-owners) who were recruited on Mechanical Turk. Participants were randomly assigned to view photographs depicting either human infants (*n* = 149) or puppy dogs (*n* = 152).

### Appraisals of human infants/puppy dogs {#sec021}

Participants were presented serially with eight images depicting either human infants or puppy dogs. Four images were cropped such that only the upper half of the face was visible, including the eyes. The other four images were cropped such that only the lower half of the face was visible (i.e., the nose, mouth, cheeks, and chin), thus excluding the eyes. The uncropped images were identical to the original photographs of Experiment 1. [Fig 1](#pone.0232059.g001){ref-type="fig"} depicts examples of stimuli that are similar to the stimuli that participants saw. Other than the manipulation that was imposed upon these images, all participants in the human infants condition saw the same images and all participants in the puppy dogs condition saw the same images. Across participants, we counterbalanced the images for which eyes were visible/concealed, and also counterbalanced order of presentation. Participants' appraisals of human infants/puppy dogs were assessed with the same rating measures employed in Experiment 1.

### Individual differences in parental care and tenderness {#sec022}

Participants completed the same individual difference measures used in Experiment 1, including the PCAT measure that allowed us to compute scores on two subscales---PCAT-Nurturance and PCAT-Protection (both Cronbach's αs = .91).

Results {#sec023}
-------

### Effects of eye visibility manipulation on appraisals of human infants and puppy dogs {#sec024}

[Table 2](#pone.0232059.t002){ref-type="table"} summarizes mean ratings of human infants and puppy dogs, depending on whether the photographs included eyes. We conducted mixed-effects models identical to those of Experiment 1 (for all output, see [S6 Table](#pone.0232059.s006){ref-type="supplementary-material"}).

10.1371/journal.pone.0232059.t002

###### Experiment 2: Mean ratings (with standard deviations in parentheses) of human infants and puppy dogs, as a function of whether their eyes were visible or not.

![](pone.0232059.t002){#pone.0232059.t002g}

                  Ratings of Human Infants   Ratings of Puppy Dogs            
  --------------- -------------------------- ----------------------- -------- ------
  Cuteness        8.09                       7.90                    8.14     7.89
  (1.99)          (2.00)                     (1.78)                  (1.73)   
  Vulnerability   9.25                       9.20                    7.13     6.63
  (1.41)          (1.45)                     (2.08)                  (2.12)   
  Self-reliance   1.80                       1.85                    5.06     5.39
  (1.82)          (1.88)                     (2.29)                  (2.25)   
  Protection      8.06                       8.04                    7.04     6.81
  (2.61)          (2.57)                     (2.58)                  (2.60)   

First, we examined ratings of cuteness. Targets were rated as cuter if their eyes were visible (β = 0.05, *t*(2092) = 5.31, *p* \< .001, 95% CI \[0.03, 0.07\]). There was no statistically significant main effect of target type (β = 0.00, *t*(167) = 0.09, *p* = .924, 95% CI \[-0.10, 0.11\]); nor was there a statistically significant interaction (β = 0.00, *t*(2092) = 0.75, *p* = .454, 95% CI \[-0.01, 0.02\]).

Second, we examined ratings of vulnerability. Targets were rated as more vulnerable if their eyes were visible (β = 0.06, *t*(2092) = 6.68, *p* \< .001, 95% CI \[0.04, 0.08\]), and human infants were rated as more vulnerable than puppy dogs (β = -0.54, *t*(140) = -11.65, *p* \< .001, 95% CI \[-0.63, -0.45\]). In addition, there was a statistically significant interaction (β = 0.05, *t*(2092) = 5.49, *p* \< .001, 95% CI \[0.03, 0.07). Post-hoc pairwise tests, corrected using Holm's method, revealed that puppy dogs were rated as more vulnerable if their eyes were visible (*t*(2094) = -8.65, *p* \< .001), but the eye visibility manipulation had no statistically significant effect on ratings of human infants' vulnerability (*t*(2095) = -0.84, *p* = .401).

Third, we examined ratings of self-reliance. Targets were rated as less self-reliant if their eyes were visible (β = -0.03, *t*(2092) = -4.80, *p* \< .001, 95% CI \[-0.05, -0.02\]), and puppy dogs were rated as more self-reliant than human infants (β = 0.63, *t*(237) = 14.92, *p* \< .001, 95% CI \[0.55, 0.71\]). There was also a statistically significant interaction (β = -0.02, *t*(2092) = -3.51, *p* \< .001, 95% CI \[-0.04, -0.01\]). Post-hoc pairwise tests, corrected using Holm's method, revealed that puppy dogs were rated as less self-reliant if their eyes were visible (*t*(2094.5) = 5.90, *p* \< .001), but the eye visibility manipulation had no statistically significant effect on ratings of human infants' self-reliance (*t*(2095.8) = 0.90, *p* = .363).

Lastly, we examined ratings of how much participants felt a need to protect a target. Participants reported a stronger need to protect targets if their eyes were visible (β = 0.02, *t*(2092) = 4.55, *p* \< .001, 95% CI \[0.01, 0.04\]); participants also reported a stronger need to protect human infants compared to puppy dogs (β = -0.20, *t*(306) = -3.76, *p* \< .001, 95% CI \[-0.31, -0.09\]). Additionally, there was a significant interaction (β = 0.02, *t*(2092) = 3.86, *p* \< .001, 95% CI \[0.01, 0.03\]). Post-hoc pairwise tests, corrected using Holm's method, revealed that participants reported a stronger need to protect puppy dogs if their eyes were visible (*t*(2092.7) = -5.98, *p* \< .001), but the eye visibility manipulation had no statistically significant effect on reported need to protect human infants (*t*(2093.2) = -0.48, *p* = .630).

### Analyses testing for moderating effects of PCAT {#sec025}

To test whether any effects of the eye visibility manipulation were moderated by PCAT, we used the same analytic strategy employed in Experiment 1 (see [S6](#pone.0232059.s006){ref-type="supplementary-material"}, [S7](#pone.0232059.s007){ref-type="supplementary-material"}, [S8](#pone.0232059.s008){ref-type="supplementary-material"}, [S9](#pone.0232059.s009){ref-type="supplementary-material"} and [S10](#pone.0232059.s010){ref-type="supplementary-material"} Tables). Results revealed two notable statistically significant interaction effects: There was a 2-way interaction between PCAT-Protection and the eye visibility manipulation on ratings of cuteness (β = 0.22, *t*(2092.5) = 4.22, *p* \< .001, 95% CI \[0.12, 0.33\]), and also on ratings of need to protect (β = 0.08, *t*(2093) = 2.47, *p* = .013, 95% CI \[0.01, 0.14\]). These interactions show that the effects of eye visibility on the perceived cuteness of targets and on the need to protect targets occurred more strongly among individuals who scored higher on the PCAT-Protection subscale.

### Exploratory analyses testing for moderating effects of demographic variables {#sec026}

Analyses testing for moderating effects of demographic variables revealed only one statistically significant interaction involving the eye visibility manipulation. For ratings of cuteness, there was a 3-way interaction between the eye visibility manipulation, target type, and gender: Women rated puppy dogs as cuter when their eyes were visible vs. concealed (*p* \< .001); in contrast, the manipulation did not influence women's ratings of human infants (*p* = .464), or men's ratings of either human infants (*p* = .151) or puppy dogs (*p* = .422). Full details are presented in supplementary material (see [S1 Text](#pone.0232059.s023){ref-type="supplementary-material"}).

Summary of primary results from Experiment 2 {#sec027}
--------------------------------------------

Complementing Experiment 1, Experiment 2 used a different method to manipulate the visibility of eyes versus other babyish features. The results conceptually replicated one of the primary findings from Experiment 1: Human infants were rated as cuter under conditions in which their eyes were visible (and other babyish features were not), compared to conditions in which other babyish features were visible (and eyes were not). In contrast to Experiment 1, the results of Experiment 2 revealed this effect also on cuteness ratings of puppy dogs. Additionally, when puppy dogs' (but not human infants') eyes were visible, they were appraised as less self-reliant and more vulnerable, and participants reported a stronger need to protect them. As in Experiment 1, there was some evidence to suggest that the effects of eye visibility might be moderated by individual differences in parental care motives, but the specific moderating effects observed in Experiment 2 differed from the one moderating effect observed in Experiment 1.

Experiment 3 {#sec028}
============

Experiment 3 provided another conceptual replication of Experiments 1 and 2. The experimental design was identical, but rather than employing photographic stimuli (as in Experiments 1 and 2), participants in Experiment 3 were presented with cartoon drawings of human infants' and puppy dogs' faces. The specific method of manipulating eye visibility was the same as in Experiment 1.

Methods {#sec029}
-------

### Participants {#sec030}

Participants were 280 adults residing in the United States (*M* age = 36.12 years; 155 women; 110 parents; 123 dog-owners) who were recruited on Mechanical Turk. Participants were randomly assigned to view cartoon images depicting either human infants (*n* = 141) or puppy dogs (*n* = 139).

### Appraisals of human infants/puppy dogs {#sec031}

Participants were presented serially with four cartoon images. (These images were created for this study.) Superimposed on each image was a black rectangle. For 2 images, the rectangle concealed the mouth of the human infant/puppy dog, while leaving the rest of the face (including the eyes) visible; for the other 2 images, the rectangle concealed the eyes, while leaving the rest of the face visible. [Fig 1](#pone.0232059.g001){ref-type="fig"} depicts examples of stimuli. Other than the manipulation that was imposed upon these images, all participants in the human infants condition saw the same images and all participants in the puppy dogs condition saw the same images. Across participants, we counterbalanced the images for which eyes were visible/concealed, and also counterbalanced order of presentation. Participants rated each human infant/puppy dog on 3 of the 4 rating measures employed in Experiments 1 and 2, assessing appraisals of "how cute" it was, "how vulnerable" it was, and how much they felt "a need to protect" it. (In contrast to Experiments 1 and 2, ratings of human infants'/puppy dogs' self-reliance was not assessed in Experiments 3, 4 or 5).

### Individual differences in parental care and tenderness {#sec032}

Participants completed the same individual difference measures used in Experiments 1 and 2. We computed participants' scores on PCAT-Nurturance and PCAT-Protection (Cronbach's αs = .91 and .88, respectively).

Results {#sec033}
-------

### Effects of eye visibility manipulation on appraisals of human infants/puppy dogs {#sec034}

[Table 3](#pone.0232059.t003){ref-type="table"} summarizes mean ratings of human infants and puppy dogs, depending on eye visibility. We conducted mixed-effects models identical to those of Experiments 1 and 2 (for all output, see [S11 Table](#pone.0232059.s011){ref-type="supplementary-material"}).

10.1371/journal.pone.0232059.t003

###### Experiment 3: Mean ratings (with standard deviations in parentheses) of human infants and puppy dogs, as a function of whether their eyes were visible or concealed.

![](pone.0232059.t003){#pone.0232059.t003g}

                  Ratings of Human Infants   Ratings of Puppy Dogs            
  --------------- -------------------------- ----------------------- -------- ------
  Cuteness        6.07                       5.06                    5.88     6.16
  (2.38)          (2.58)                     (2.15)                  (2.05)   
  Vulnerability   6.82                       6.66                    5.67     5.38
  (2.56)          (2.77)                     (2.40)                  (2.37)   
  Protection      5.88                       5.66                    5.14     5.05
  (3.00)          (3.09)                     (2.70)                  (2.66)   

First, we examined ratings of cuteness. Targets were rated as cuter if eyes were visible (β = 0.07, *t*(833) = 4.68, *p* \< .001, 95% CI \[0.04, 0.11\]). There was no statistically significant difference in ratings of puppy dogs versus human infants (β = 0.09, *t*(90) = 1.78, *p* = .077, 95% CI \[-0.009, 0.20\]), but there was a statistically significant interaction (β = -0.13, *t*(833) = -8.18, *p* \< .001, 95% CI \[-0.17, -0.10\]). Post-hoc pairwise tests, corrected using Holm's method, revealed that human infants were rated as cuter if their eyes were visible (*t*(836) = -9.12, *p* \< .001), and that puppy dogs were rated as *less* cute if their eyes were visible (*t*(836) = 2.45, *p* = .014).

Second, we examined ratings of vulnerability. Targets were rated as more vulnerable if their eyes were visible (β = 0.04, *t*(833) = 2.83, *p* \< .001, 95% CI \[0.01, 0.07\]), and human infants were rated as more vulnerable than puppy dogs (β = -0.23, *t*(190) = -4.51, *p* \< .001, 95% CI \[-0.33, -0.13\]). There was no statistically interaction (β = 0.05, *t*(833) = 0.81, *p* = .414, 95% CI \[-0.01, 0.04\]).

Third, we examined ratings of how much participants felt a need to protect a target. Participants reported a stronger need to protect targets if their eyes were visible (β = 0.02, *t*(833) = 1.97, *p* = .048, 95% CI \[0.0002, 0.05\]). They also reported a stronger need to protect human infants, compared to puppy dogs (β = -0.11, *t*(180) = -2.07, *p* = .039, 95% CI \[-0.22, -0.006\]). There was no statistically significant interaction (β = -0.01, *t*(833) = 0.82, *p* = .441, 95% CI \[-0.03, 0.01\]).

### Analyses testing for moderating effects of PCAT {#sec035}

To test whether any effects of the eye visibility manipulation were moderated by PCAT, we used the same analytic strategy employed in Experiments 1 and 2 (for all the output from the models, see [S12](#pone.0232059.s012){ref-type="supplementary-material"}, [S13](#pone.0232059.s013){ref-type="supplementary-material"} and [S14](#pone.0232059.s014){ref-type="supplementary-material"} Tables). Results revealed three statistically significant interactions. On ratings of cuteness, there was a 3-way interaction between PCAT-Nurturance, target type, and eye visibility (β = -0.17, *t*(835) = -2.48, *p* = .013, 95% CI \[-0.30, -0.03\]), indicating that the 2-way interaction between target type and eye visibility (described above) was stronger among participants with higher-scores on PCAT-Nurturance. Also on ratings of cuteness, there was a 3-way interaction between PCAT-Protection, target type, and eye visibility on ratings of cuteness (β = 0.21, [*t*]{.ul}(839) = 2.58, *p* = .009, 95% CI \[0.05, 0.37\]), indicating that PCAT-Protection more strongly predicted the perceived cuteness of puppy dogs (compared to human infants), and that this effect occurred especially strongly when targets' eyes were visible. Finally, on ratings of the need to protect targets, there was a 2-way interaction between PCAT-Nurturance and the eye visibility manipulation (β = -0.16, *t*(836) = -3.01, *p* = .002, 95% CI \[-0.27, -0.05\]): The effect of eye visibility was stronger among individuals who scored lower on PCAT-Nurturance.

### Exploratory analyses testing for moderating effects of demographic variables {#sec036}

Analyses testing for moderating effects of demographic variables revealed four statistically significant interactions involving the eye visibility manipulation. For ratings of cuteness, there was a 2-way interaction between the eye visibility manipulation and dog ownership (*p* = .003): The effect of the manipulation on ratings of targets' cuteness was stronger among dog-owners (*p* \< .001) compared to non-dog-owners (*p* = .061). For ratings of vulnerability, there was also an interaction between the eye visibility manipulation and dog ownership (*p* = .038): Dog-owners rated targets as more vulnerable when their eyes were visible vs. concealed (*p* = .001), but for non-dog-owners the effect of the manipulation was negligible (*p* = .632). For ratings of the need to protect, there was again an interaction between the eye visibility manipulation and dog ownership (*p* = .005), but this 2-way interaction was qualified by a 3-way interaction between eye visibility, dog ownership, and target type (*p* = .020): Dog-owners indicated a stronger need to protect puppy dogs when their eyes were visible (*p* = .011); in contrast, the eye visibility manipulation did not affect dog-owners' ratings of human infants (*p* = .384), nor did it affect non-dog-owners' ratings of either puppy dogs (*p* = .365) or human infants (*p* = .584). Full details are presented in supplementary material (see [S1 Text](#pone.0232059.s023){ref-type="supplementary-material"}).

Summary of primary results from Experiment 3 {#sec037}
--------------------------------------------

As in Experiments 1 and 2, results revealed that human infants were perceived to be cuter when their eyes were visible (and other babyish features were not), compared to conditions in which other babyish features were visible (and eyes were not). Additionally, human infants were perceived to be more vulnerable and in need of protection when their eyes were visible. These latter effects also occurred in appraisals of puppy dogs, but the effect of eye visibility on perceived cuteness did not (in fact---in direct contrast to the results of Experiment 2---puppy dogs were rated to be less cute with their eyes were visible). There was some additional evidence indicating that effects of eye visibility on appraisals may be moderated by individual differences in parental care motives; but the specific moderating effects observed in Experiment 3 differed from those observed in Experiments 1 and 2.

Discussion of results from Experiments 1--3 {#sec038}
-------------------------------------------

Are subjective appraisals of human infants influenced especially strongly by their eyes? The answer appears to be yes. Across 3 experiments (employing complementary methodologies) there emerged consistent evidence that human infants were perceived to be cuter when their eyes were visible (and other babyish features were not visible), compared to conditions in which other babyish features were visible (but eyes were not). There was also evidence---which emerged somewhat less consistently across studies---that when perceivers could see human infants' eyes (compared to other babyish features), perceivers judged those human infants to be more vulnerable and felt a stronger need to protect them. (See [Fig 2](#pone.0232059.g002){ref-type="fig"} for a graphical depiction of the effects that the eye visibility manipulation had, integrated across the 3 experiments).

![Experiments 1--3: Boxplots depicting ratings of human infants and puppy dogs, as a function of whether their eyes were visible or concealed.\
The boxplots describe data combined across all three experiments. Boxes indicate interquartile ranges. Bold horizontal lines indicate medians. Red dots indicated means. Black dots indicate outliers.](pone.0232059.g002){#pone.0232059.g002}

Are there effects of eye visibility on appraisals of puppy dogs? The answer appears to be both yes and no. In 2 of the 3 experiments, there was evidence that when perceivers could see puppy dogs' eyes (compared to other babyish features), they judged those puppy dogs to be more vulnerable and felt a stronger need to protect them. But there was no consistent evidence that eye visibility led to increased perceptions of puppy dogs' cuteness (indeed, one experiment showed exactly the opposite effect).

Are these effects moderated by individual differences in parental care motives? The answer remains unclear. Each of the three experiments produced some evidence of moderating effects, but none of these effects emerged consistently across all studies.

Although the 3 experiments provide evidence that subjective appraisals of human infants and puppy dogs are influenced especially strongly by the their eyes, it remains unclear exactly why this is so. Given previous evidence that eye gaze affects several other kinds of appraisals \[[@pone.0232059.ref014], [@pone.0232059.ref021]--[@pone.0232059.ref024],[@pone.0232059.ref032]\]---and because gaze direction can only be perceived when eyes are visible---we designed Experiments 4 and 5 to test whether appraisals of human infants and puppy dogs were influenced by eye contact.

Experiment 4 {#sec039}
============

Methods {#sec040}
-------

### Participants {#sec041}

Participants were 287 adults residing in the United States (*M* age = 34.31 years; 116 women; 100 parents; 127 dog-owners) who were recruited on Mechanical Turk. Participants were randomly assigned to view photographs depicting either human infants (*n* = 145) or puppy dogs (*n* = 142).

### Appraisals of human infants/puppy dogs {#sec042}

Participants were presented serially with four photographs depicting either human infants or puppy dogs. (The original photographs were a subset of those of used in Experiments 1 and 2.) For two images, the photograph was retouched so the eyes gazed directly at the viewer. For the other two images, the photograph was retouched so the eyes gazed to the side (i.e., not at the viewer). All photographs were subsequently run through a pixilation filter (to reduce the possibility that retouched eyes might appear uncanny). [Fig 3](#pone.0232059.g003){ref-type="fig"} depicts examples of stimuli that are similar to the stimuli that participants saw. Other than the manipulation that was imposed upon these images, all participants in the human infants condition saw the same images and all participants in the puppy dogs condition saw the same images. Across participants, we counterbalanced the images that had direct/averted eye gaze, and also counterbalanced order of presentation. Participants rated each human infant/puppy dog on the 3 rating measures employed in Experiment 3, assessing appraisals of "how cute" it was, "how vulnerable" it was, and how much they felt "a need to protect" it.

![Example stimuli from Experiment 5.\
We are unable to share examples of the stimuli from Experiment 4 because of copyright issues.](pone.0232059.g003){#pone.0232059.g003}

The effectiveness of the eye gaze manipulation was assessed on responses obtained from eleven additional participants, each of whom was presented with each stimulus image and asked where each target individual (human infant or puppy dog) was looking. Within this sample of 176 responses, 100% of responses to images of human infants and 98.9% of responses to images of puppy dogs indicated that the target individual was perceived to be looking in the direction intended (i.e., directly at the viewer, or away). To ascertain whether retouched (and pixilation-filtered) photographs still appeared realistic (and not uncanny), these same participants also rated each image according to "how normal" the target individual looked (1 = *not at all*; 5 = *extremely*). Stimulus images were chosen only if the mean rating was 3.5 or above.

### Individual differences in parental care and tenderness {#sec043}

Participants completed the same individual difference measures as in Experiment 1. We computed participants' scores on PCAT-Nurturance and PCAT-Protection (Cronbach's αs = .91 and .90, respectively).

Results {#sec044}
-------

### Effects of eye gaze manipulation on appraisals of human infants/puppy dogs {#sec045}

[Table 4](#pone.0232059.t004){ref-type="table"} summarizes mean ratings of human infants and puppy dogs, depending on direction of eye gaze. We conducted mixed-effects models on these ratings (for all output, see [S15 Table](#pone.0232059.s015){ref-type="supplementary-material"}). Fixed effects were the eye gaze manipulation (-0.5 = direct gaze, 0.5 = averted gaze), target type (-0.5 = human infant, 0.5 = puppy dog), and the interaction between these two variables. Random effects were participants and stimulus images.

10.1371/journal.pone.0232059.t004

###### Experiment 4: Mean ratings (with standard deviations in parentheses) of human infants and puppy dogs, as a function of whether their eye gaze was direct or averted.

![](pone.0232059.t004){#pone.0232059.t004g}

                  Ratings of Human Infants   Ratings of Puppy Dogs            
  --------------- -------------------------- ----------------------- -------- ------
  Cuteness        7.21                       7.39                    7.71     7.26
  (2.49)          (2.41)                     (1.84)                  (2.14)   
  Vulnerability   8.74                       8.70                    6.86     6.82
  (1.63)          (1.64)                     (2.12)                  (2.10)   
  Protection      7.28                       7.30                    6.47     6.19
  (2.81)          (2.81)                     (2.60)                  (2.73)   

First, we examined ratings of cuteness. Targets were rated as cuter if their eye gaze was direct rather than averted (β = -0.13, *t*(854) = -2.24, *p* = .025, 95% CI \[-0.05, -0.003\]). The main effect for target type (human infants vs. puppy dogs) was non-significant (β = 0.18, *t*(81) = 0.64, *p* = .501, 95% CI \[-0.07, 0.16\]), but there was a significant interaction between target type and eye gaze (β = -0.63, *t*(854) = -5.34, *p* \< .001, 95% CI \[-0.09, -0.04\]). Post-hoc pairwise tests, corrected using Holm's method, revealed that human infants were rated as cuter if their gaze was averted (*t*(857) = -2.20, *p* = .027), and that puppy dogs were rated as cuter if their gaze was direct (*t*(857) = 5.32, *p* \< .001).

Second, we examined ratings of vulnerability. Human infants were rated as more vulnerable than puppy dogs (β = -0.44, *t*(51) = -7.75, *p* \< .001, 95% CI \[-0.56, -0.33\]). There was no statistically significant effect of the eye gaze manipulation (β = -0.009, *t*(854) = -0.73, *p* = .464, 95% CI \[-0.03, 0.01\]), nor was there an interaction (β = 0.00, *t*(854) = 0.04, *p* = .966, 95% CI \[-0.02, 0.02\]).

Third, we examined ratings of how much participants felt a need to protect a target. Participants reported a stronger need to protect targets when targets' eye gaze was direct rather than averted (β = -0.02, *t*(854) = -2.50, *p* = .013, 95% CI \[-0.04, -0.004\]), and also reported a stronger need to protect human infants, compared to puppy dogs (β = -0.17, *t*(112) = -2.79, *p* = .006, 95% CI \[-0.29, -0.05\]). There was also a statistically significant interaction (β = -0.02, *t*(854) = -2.86, *p* = .004, 95% CI \[-0.04, -0.008\]). Post-hoc pairwise tests, corrected using Holm's method, revealed that participants felt a stronger need to protect puppy dogs when puppy dogs' eye gaze was direct (*t*(857) = 3.77, *p* \< .001), but the eye gaze manipulation had no statistically significant effect on need to protect human infants (*t*(857) = -0.26, *p* = 0.794).

### Analyses testing for moderating effects of PCAT {#sec046}

To test whether any of the preceding effects were moderated by PCAT, we conducted additional mixed-effects models that, in addition to the fixed effects and random effects identified above, also included the following fixed effects: The two PCAT subscales (PCAT-nurturance, PCAT-protection), as well as the two-way and three-way interactions between each subscale and the target type and eye gaze manipulations. Results revealed no statistically significant interactions between the eye gaze manipulation and either PCAT subscale (for all the output from the models, see [S16](#pone.0232059.s016){ref-type="supplementary-material"}, [S17](#pone.0232059.s017){ref-type="supplementary-material"} and [S18](#pone.0232059.s018){ref-type="supplementary-material"} Tables).

### Exploratory analyses testing for moderating effects of demographic variables {#sec047}

Analyses testing for moderating effects of demographic variables revealed only one statistically significant interaction involving the gaze direction manipulation. For ratings of cuteness, there was a 3-way interaction between gaze direction manipulation, target type, and dog ownership (*p* = .020): Non-dog-owners rated puppy dogs as being cuter when gaze was direct vs. averted (*p* \< .001) and human infants as being *less* cute when gaze was direct vs. averted (*p* = .029); in contrast; the gaze manipulation did not affect dog-owners' ratings of either puppy dogs (*p* = .121) or human infants (*p* = 1.00). Full details are presented in supplementary material (see [S1 Text](#pone.0232059.s023){ref-type="supplementary-material"}).

Summary of primary results from Experiment 4 {#sec048}
--------------------------------------------

Experiment 4 tested whether eye contact might amplify "parental" appraisals of human infants. Results provide no evidence of any such effect. (In fact, human infants were rated as *less* cute when they gazed directly at the viewer, compared to images in which their gaze was averted.) In contrast, there was some evidence that eye contact affects appraisals of puppy dogs: Compared to images in which puppy dogs gaze was averted, when puppy dogs gazed directly at the viewer they were rated to be cuter and also elicited a stronger need to offer protection. There was no evidence that any of these effects (or non-effects) were moderated by individual differences in inclinations toward nurturance or protection.

Experiment 5 {#sec049}
============

Experiment 5 provided a conceptual replication of Experiment 4. The experimental design was identical, but rather than employing photographic stimuli, participants in Experiment 5 were presented with cartoon drawings of human infants' and puppy dogs' faces. The direct of eye gaze (direct or averted) was manipulated within these cartoon images.

Methods {#sec050}
-------

### Participants {#sec051}

Participants were 284 adults residing in the United States (*M* age = 37.98 years; 164 women, 3 other sex; 145 parents; 139 dog-owners) who were recruited on Mechanical Turk. Participants were randomly assigned to view cartoon images depicting either human infants (*n* = 142) or puppy dogs (*n* = 142).

### Appraisals of human infants/puppy dogs {#sec052}

Participants were presented serially with four cartoon images depicting either human infants or puppy dogs. For two images, the image was created so the eyes gazed directly at the viewer. For the other two images, the image was created so the eyes gazed to the side (i.e., not at the viewer). The original cartoon images were identical to those of Study 3. [Fig 3](#pone.0232059.g003){ref-type="fig"} depicts examples of stimuli. Other than the manipulation that was imposed upon these images, all participants in the human infants condition saw the same images and all participants in the puppy dogs condition saw the same images. Across participants, we counterbalanced the images that had direct/averted eye gaze, and also counterbalanced order of presentation. Across participants, we counterbalanced the specific images for which eye gaze was direct or averted. (Images were the same for all participants within each experimental condition; counterbalancing affected only which specific images included direct/averted gaze.) Also counterbalanced was order of image presentation. Participants rated each human infant/puppy dog on the same rating measures employed in Experiment 3.

### Individual differences in parental care and tenderness {#sec053}

Participants completed the same individual difference measures as in Experiment 1. We computed participants' scores on PCAT-Nurturance and PCAT-Protection (Cronbach's αs = .92 and .86, respectively).

Results {#sec054}
-------

### Effects of eye gaze manipulation on appraisals of human infants/puppy dogs {#sec055}

[Table 5](#pone.0232059.t005){ref-type="table"} summarizes mean ratings of human infants and puppy dogs, depending on direction of eye gaze. We conducted mixed-effects models identical to those of Experiment 4 (for all output, see [S19 Table](#pone.0232059.s019){ref-type="supplementary-material"}). On none of the rating measures were there statistically significant main effects of the eye gaze manipulation, nor were there statistically significant interactions of between the target type (human infant vs. puppy dog) and the eye gaze manipulation (absolute value of all βs ≤ 0.01; all *p*s ≥ .411).

10.1371/journal.pone.0232059.t005

###### Mean ratings (with standard deviations in parentheses) of human infants and puppy dogs, as a function of whether their eye gaze was direct or averted.
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                  Ratings of Human Infants   Ratings of Puppy Dogs            
  --------------- -------------------------- ----------------------- -------- ------
  Cuteness        5.21                       5.16                    6.46     6.47
  (2.66)          (2.67)                     (2.36)                  (2.30)   
  Vulnerability   7.07                       6.98                    5.53     5.54
  (2.42)          (2.32)                     (2.54)                  (2.46)   
  Protection      5.99                       5.96                    5.25     5.26
  (2.76)          (2.75)                     (2.72)                  (2.75)   

### Analyses testing for moderating effects of PCAT {#sec056}

To test whether any effects of the eye gaze manipulation might be moderated by PCAT, we used the same analytic strategy employed in Experiment 4 (for all the output from the models, see [S20](#pone.0232059.s020){ref-type="supplementary-material"}, [S21](#pone.0232059.s021){ref-type="supplementary-material"} and [S22](#pone.0232059.s022){ref-type="supplementary-material"} Tables). Results revealed just one such moderating effect: On ratings of cuteness, there was a statistically significant 2-way interaction between the eye gaze manipulation and the PCAT-Protection subscale (β = 0.13, *t*(848) = 2.13, *p* = .033, 95% CI \[0.01, 0.26\]): A positive effect of direct gaze (compared to averted gaze) on ratings of cuteness emerged among individuals with higher scores on PCAT-Protection.

### Exploratory analyses testing for moderating effects of demographic variables {#sec057}

Analyses testing for moderating effects of demographic variables revealed two statistically significant 2-way interactions involving the gaze direction manipulation. For ratings of vulnerability, there was an interaction between the gaze direction manipulation and dog ownership (*p* = .003): non-dog-owners rated targets as being more vulnerable when gaze was direct vs. averted (*p* = .011), whereas the manipulation had a non-significant effect in the opposite direction among dog-owners (*p* = .097). For ratings of the need to protect, there was also an interaction between gaze aversion and dog ownership (*p* = .048); however, after correcting for multiple comparisons, for neither dog-owners nor non-dog-owners was there a significant effect of the manipulation (*p*s \< .08). Full details are presented in supplementary material (see [S1 Text](#pone.0232059.s023){ref-type="supplementary-material"}).

Summary of primary results from Experiment 5 {#sec058}
--------------------------------------------

Consistent with the results of Experiment 4, the results of Experiment 5 provided no evidence whatsoever that human infants elicited more "parental" appraisals if they gazed at, rather than away from, perceivers. There was also no evidence that eye gaze affected perceivers' appraisals of puppy dogs. There was some evidence that eye gaze may have effects on appraisals of cuteness (of both human infants and puppy dogs) among individuals who have an especially strong inclination toward "parental" protectiveness.

Discussion of results from Experiments 4--5 {#sec059}
-------------------------------------------

If perceptual access to children's eyes plays a special role in promoting "parental" appraisals of them (as suggested by the results of Experiments 1--3), might those effects occur specifically because it allows for the possibility of eye contact? If so, then one would expect that young children gazing directly at a perceiver (rather than gazing to the side) would also elicit more "parental" appraisals. Across two experiments, there was no evidence that this was the case. (See [Fig 4](#pone.0232059.g004){ref-type="fig"} for a graphical depiction of the effects that the eye gaze manipulation had, integrated across the 2 experiments.) Intriguingly, Experiment 4 yielded some evidence that puppy dogs---but not human infants---were more likely to elicit such appraisals when they looked directly at perceivers. This effect complements previous findings showing that dog-owners affiliative feelings toward their dogs are enhanced by eye contact \[[@pone.0232059.ref033]\]. But this effect did not replicate in Study 5. Additionally, Experiment 5 yielded some evidence that eye gaze affected appraisals more among individuals who felt more strongly protective of children; but, given that no such effect was observed in Experiment 4, it appears premature to draw any meaningful conclusion from that one result. Given the lack of consistent evidence that actual eye contact meaningfully affects "parental" appraisals of human infants (or puppy dogs), the opportunity for eye contact does not appear to offer a compelling explanation for the finding (observed in Experiments 1--3) that the perception of human infants' eyes contributes especially strongly to appraisals of their cuteness, vulnerability, and need for protection.

![Experiments 4 and 5: Boxplots depicting ratings of human infants and puppy dogs, as a function of whether their eye gaze was direct or averted in Experiments 4 to 5.\
The boxplots describe data combined across both experiments. Boxes indicate interquartile ranges. Bold horizontal lines indicate medians. Red dots indicated means. Black dots indicate outliers.](pone.0232059.g004){#pone.0232059.g004}

General discussion {#sec060}
==================

At the outset of this article we identified four main research questions, and the results obtained from five experiments provide answers to these questions. The following paragraphs provide a summary of the empirical answers to those questions, and their implications.

Are "parental" appraisals of young children influenced especially strongly by the visual perception of their eyes? The answer---obtained across 3 experiments---appears to be yes. Compared to control conditions (that provided perceptual access to other babyish features instead), when perceivers had perceptual access to human infants' eyes, they perceived those infants to be cuter. There was also some evidence---which was less consistent across studies---that they also perceived those infants to be more vulnerable and in need of protection. Of course, it will be useful for future work to further replicate this result, ideally with different stimuli, to assure that these effects are not idiosyncratic to the specific stimuli employed in Experiments 1--3. It would also be useful to conduct replications that include additional control conditions too. Although previous research has linked appraisals of cuteness to the physical dimensions of eyes and other babyish features \[[@pone.0232059.ref011],[@pone.0232059.ref013]\], the present findings reveal that, even compared to other facial babyish features, eyes play an outsized role in influencing the kinds of appraisals that promote caregiving responses to young children.

Is this effect attributable to eye contact? Results from 2 additional experiments indicate that the answer is no---or, at least, these results provided no evidence to compel a more affirmative answer. These null results cannot easily be attributed to floor or ceiling effects (results summarized in Tables [4](#pone.0232059.t004){ref-type="table"} and [5](#pone.0232059.t005){ref-type="table"} reveal ample variability on the variables of interest), nor to a failure of the eye gaze manipulation (as indicated by results on a manipulation check). These null results are interesting, given that eye contact does amplify appraisals and judgments in other domains of person perception \[[@pone.0232059.ref023]--[@pone.0232059.ref024], [@pone.0232059.ref032],[@pone.0232059.ref034]\]. It remains unclear why no analogous effect emerged in this particular domain. Regardless, if indeed human infants' eyes are an especially influential feature within the broader set of babyish features (as indicated by the results of Experiments 1--3), we suspect that is not because of what those eyes look at, but is instead because of what those eyes look like. The particular appearance of a person's eyes is instrumental in conveying specific kinds of information that are relevant to parental caregiving, such as fatigue and sickness \[[@pone.0232059.ref035],[@pone.0232059.ref036]\]. Adults might be especially vigilant for these kinds of clues in the faces of preverbal children, who lack the linguistic capability to communicate their needs.

Do the visual perception of eyes and eye contact influence appraisals of non-human animals? Our experiments focused on puppy dogs and---consistent with other research documenting both similarities and differences in adults' responses to children and to dogs \[[@pone.0232059.ref037]\]---produced an answer that is not easily boiled down to a simple yes or no. Two experiments produced evidence that "parental" appraisals of puppy dogs are influenced especially strongly by the perception of puppy dogs' eyes. But this effect was limited to appraisals of puppy dogs' vulnerability and need for protection; in contrast to the positive effect of eye-visibility on appraisals of human infants' cuteness, there was no analogous effect on appraisals of puppy dogs' cuteness. The similar effects (on appraisals of vulnerability and need for protection) may reflect an overgeneralization effect of the same sort that leads people to judge baby-faced adults to be less capable than mature-faced adults \[[@pone.0232059.ref027]\]. The different effects (on appraisals of cuteness) might simply reflect idiosyncratic differences in the small samples of stimuli that were used in these studies; therefore, before drawing any confident conclusions based on these differences, it will be important for future studies to determine whether these differences also emerge when using additional sets of stimuli that, ideally, might be more representative of the entire populations of human infants and puppy dogs. If indeed these differences do replicate in future studies, they might plausibly reflect the functional different relationships that adults have with house pets \[[@pone.0232059.ref038]--[@pone.0232059.ref039]\] and with children. The former is primarily associated with caregiving behaviors that help pets to survive; whereas the latter is associated with many additional forms of caregiving behavior that help children not merely to survive but also to thrive (e.g., to succeed in academic pursuits and social relationships). Subjective appraisals of cuteness may tacitly connote potential to thrive and may elicit behavioral inclinations accordingly \[[@pone.0232059.ref020]\], and so may be more functionally relevant to adults' relationships with children than to their relationships with dogs.

Are these effects moderated by individual differences in the protective and nurturant responses that characterize the parental care motivational system? Again, the results cannot compel a simple yes or no answer. Four of the 5 experiments yielded some evidence that these individual differences (assessed by the PCAT questionnaire) may moderate effects of eye visibility and/or eye contact; but the specific effects differed, and none of these specific moderating effects replicated across multiple studies.

Further analyses of PCAT scores revealed additional findings that---although ancillary to the four main research questions identified above---did replicate across studies and may have implications for understanding differences in adults' responses to human infants and puppy dogs. These findings pertained to the unique predictive utility of the "protection" and "nurturance" subscales of the PCAT questionnaire. In experiments that employed photographs as stimuli (but not in experiments that employed cartoons as stimuli), individual differences in parental protectiveness more strongly predicted appraisals of puppy dogs than appraisals of human infants, whereas individual differences in parental nurturance more strongly predicted appraisals of human infants than appraisals of puppy dogs. These different patterns of association---like some of the other effects summarized above---likely reflect differences in the functional relationships that people typically have with pets and children. These novel findings extend previous results documenting different implications associated with motivational inclinations toward parental protectiveness and nurturance \[[@pone.0232059.ref030]\], and highlight the utility of conceptually distinguishing between---and measuring---these two underlying facets of the parental care motivational system.

Collectively, these findings contribute to the psychological literature attesting to the importance of eyes in the domain of person perception and social inference \[[@pone.0232059.ref014]\]. In particular, these results provide evidence that the perception of eyes is especially influential---even more influential than other facial features---in eliciting prototypically "parental" appraisals of young children. The dependent measures in these studies were limited to appraisals (e.g., subjective rating of cuteness and vulnerability) and, in future research, it would be informative to assess whether similar effects might be obtained on additional responses that may be associated with these appraisals (e.g., visual attention) and on actual caregiving behaviors (including both protective and nurturant behaviors). Additional applications to care-giving behavior might be worth exploring too---such as the implied possibility that people who are generally more attentive to other's eyes might generally perceive children to be cuter and, consequently, to respond to children in a more caring way.

Additional results indicated that the perception of eyes may also be especially influential in eliciting specific kinds of appraisals of puppy dogs too, and these findings too might be fruitfully followed up in studies that focus on other kinds of outcomes. For instance, people find baby animals---compared to adult animals---to be less appetizing as sources of meat \[[@pone.0232059.ref040]\]. Might the size of this effect depend on the extent to which those animal's eyes are perceptible? A different line of research reveals that the presence of dogs and other house pets can reduce humans' experience of stress \[[@pone.0232059.ref041]\]. Might this stress-buffering effect also be moderated by visual access to those animals' eyes? More generally, if indeed eyes have an outsized effect on "parental" responses to human infants and puppy dogs, there are a wide range of potential implications that may merit closer attention.
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